Methods: One hundred and forty patients, who suered spinal cord injuries between 1985 and 1990, were selected to participate in the study, and 26 (19%), including eight with quadriplegia, completed a telephone interview. The mean age at interview was 39+12 years and 12% were women. The mean time from injury to completion of the study was 8.7+1.5 years. Attribution of cause of injury, the Craig Handicap Assessment Reporting Technique, and the SF36 mental health depression/vitality surveyed instruments attribution of responsibility for the injury, functional capacity, mental health depression, and vitality. Results: The majority (18/26) of patients either totally blamed themselves or others for their injuries. Overall, there was no statistically signi®cant association between attribution of injury and long-term outcomes. Outcomes were similar in patients who either totally blamed themselves or others for their predicament. Conclusion: In this study, long-term outcomes were not in¯uenced by whether patients perceived themselves as being responsible for their injuries.
Introduction
Spinal cord injury that results in permanent paralysis can signi®cantly change human behavior. After suering such a devastating event, individuals try to understand how and why the accident occurred. If the injury was perceived to be caused by forces beyond the individual's control, there may be feelings of anger and helplessness. Conversely, if one perceives that he or she personally caused the injury, there could be dierent responses. First, anger could be directed inward, resulting in depression, or second, the individual could express appropriate sorrow for harmful actions with resolve to rectify the situation, thereby actively participating in rehabilitation. 1 It is possible that selfblame could be adaptive and ultimately lead to a better long-term outcome.
Previous studies have examined the relationship between individuals' perceptions of responsibility for spinal cord injury and coping behavior and depression at various times after injury. 1 ± 7 Bulman and Wortman studied the eect of attribution on coping during the acute phase of rehabilitation, and found that those who blamed themselves for the accident were better at coping than persons who blamed others for their predicament. 2 In another study, patients who were evaluated within 18 months of injury and tended to ruminate excessively about the causes of their accidents had poor coping, whereas there was a positive association between self-blame and selfesteem for those who had been disabled for 2 or more years. 3 However, with the passage of time, how one attributes responsibility for injury has decreasing in¯uence on psychological well being. 4 Other investigators have concluded that self-blame, while associated with better outcomes in the early phase of rehabilitation, loses its importance with time. 5 In a meta-analysis of 23 studies examining attribution and adjustment, nine studies con®rmed Bulman and Wortman's ®nding of a positive association between self-blame and coping. 6 Of the 12 studies that examined others as a source of blame, in ten there was a signi®cant association between blaming others and poor coping. A more recent study found no signi®cant linkages between depression and any of the sources of accountability for the accident or injury during the acute phase of rehabilitation. 1 However, there was a statistically non-signi®cant relationship between self-blame and depression 18 ± 24 months after a spinal cord injury. The results emphasize the importance of assisting patients in resolving the issue of perceived responsibility for injury and focusing on responsibility for rehabilitation. 1 Finally, a study of 104 men with spinal cord injury demonstrated that self-attribution of responsibility was associated with lower life satisfaction during rehabilitation, but not at 1 year after injury. 7 The previously mentioned studies examine aspects of the relationship between subjects' perceptions of the accountability for their spinal cord injuries and various psychological factors such as coping or depression mainly during the acute phase of rehabilitation or in the few years thereafter. The present study attempts to examine the relationship between the attribution of blame and long-term outcome, including general functional capability and mental health and vitality. The attribution of blame for a spinal cord injury is not a static perception, and there are many determinants of long-term outcome. Because of this and the small sample sizes common to studies of spinal cord injury, it is extremely dicult to detect statistically signi®cant relationships between attribution of injury and long-term outcome. Nevertheless, the current study is distinctive in its attempt to do this.
Methods

Patient population
From 1985 to 1990, 158 patients with spinal cord injury and without prior psychiatric illness or brain damage were admitted to the Duke University Medical Center. During hospitalization, 14 patients died, and four were still minors at the time of study. Each eligible subject was sent an introductory letter that included a telephone number to call, if he or she wished to be excluded from the study. Of the 140 letters mailed, 46 were returned as undeliverable without a forwarding address and one indicated the subject had died. The remaining 93 subjects were contacted by telephone, but 49 did not answer or had disconnected numbers. In addition, the family members of 15 patients were contacted, with the result that seven subjects had died during follow-up and eight were unavailable for interview. Of the remaining 29 subjects personally contacted by the interviewer, three did not wish to participate in the study. Ultimately, 26 (19%) individuals were interviewed. Table 1 displays the baseline characteristics of all 158 patients, as well as the 26 who participated in the study. The major dierence between participants and non-participants was that there was a much lower occurrence of quadriplegia in the former group. No data regarding completeness of the paralysis were available.
Study design
This cross sectional study was designed to examine the association between attribution of injury and functional outcome after an accident that occurred on average 8.7+1.5 years prior to injury. A one time only telephone interview, conducted by the ®rst author, was used to assess attribution of injury and functional outcome and also assessed general information, including level of injury, time since injury, age, race, gender, level of education, employment status, socioeconomic status, family support, and ®nancial security. 8, 9 On average, it took 10 min to complete the survey. The study protocol was approved by the Duke University Medical Center Institutional Review Board.
Attribution measures
Attribution theory posits that individuals try to ®nd explanations for causes of signi®cant life events. 10 ± 12 To assess an individual's attribution of accountability for his/her spinal cord injury, the following sources of blame were posited: oneself (to what extent the subject 5 For each of the four sources of blame, the subject was asked to rate the accountability of the accident on a scale from 0 ± 5, with 0 indicating no accountability and 5 maximal accountability for causing the accident. There was no attempt to reconcile blame attributions among the four sources, and, therefore, a subject may have rated multiple causes with the same level of blame. For example these may be maximal attribution to multiple causes.
Outcome measures
The survey included the Craig Handicap Assessment Reporting Technique (CHART) questionnaire, as well as both the mental health and vitality sections of the SF36 questionnaire. The CHART technique was designed to assess overall outcome by testing the degree to which people with disabilities are integrated into their communities. It assesses dimensions of physical independence, economic self-suciency, occupation, mobility, and social integration. Questions involving activity level, social interaction, ®nancial security and`free time' were addressed to each subject. 13 The entire mental health and vitality components of the SF36 questionnaire were used.
14 The SF36 health questionnaire provides a pro®le of general health, and because the CHART was designed to assess the functional health of spinal cord injured subjects, these general health questions were not used. The SF36 has been shown to have clinical validity by documenting clear dierences between the self-reported health condition of the general population and patients with common illnesses. 15 The mental health component of the SF36 was designed to measure psychological state and perception regarding feelings of anxiety. It consists of ®ve items, with the lowest score indicating feelings of nervousness and depression all of the time, and the highest score indicating feeling peaceful, happy, and calm all of the time. The vitality component of the SF36 was used to measure overall patient happiness and energy. It consists of four items, with the low score of feeling tired and worn out all of the time, and the high score of feeling full of pep and energy all of the time. The interview was structured so that the questions were initially less personal, then more personal, then again less personal, to attempt to obtain more uniform, less defensive responses.
Statistical methods
In comparing baseline characteristics of participants and non-participants, the Chi-square statistic was used for categorical variables, and the student's t-test was used for continuous variables. Because of the small sample size, non-parametric statistical methods, including the Spearman correlation coecient, were employed in assessing the association of attribution of blame with outcome in the 26 respondents. The MannWhitney test was used to compare outcomes in 18 patients who totally blamed themselves or others for their injuries.
Results
Attribution of responsibility
The distribution of attribution of responsibility for the accident is shown in Figure 1 . The mean scores for self (65%) and chance (73%) as sources of blame were very similar, while only 19% attributed any degree of blame to the environment. Attribution of responsibility to others was intermediate (46%) between these extremes. Of those who blamed themselves for the accident, 53% assumed maximal blame, whereas of those who blamed chance, 42% attributed the accident solely to chance. Attribution of total blame to self (35%) chance (31%) and others (35%) were remarkable similar. Interestingly`others' were either blamed totally or not at all (Table 2) .
There was a high negative correlation between the score for self and others (Spearman r=70.80, P50.0001), such that those who placed high blame on themselves attributed little or no responsibility to others. For example, of the nine individuals who maximally blamed themselves for the accident, none attributed responsibility to others. Of the nine individuals who placed maximal blame on others, only one attributed minimal blame to himself or herself. There were no statistically signi®cant associations between the other sources of attribution. Furthermore, there was no association between attribution of sources of blame and baseline characteristics such as age, gender, education, years since or level of injury. Association between attribution of blame and outcome The associations among attribution of blame and outcome, as measured by CHART, mental health and vitality scores, is shown in Table 2 , as are the mean outcome scores. There were no statistically signi®cant results for the association between CHART score and the source of blame for the injury. Similarly, there were no statistically signi®cant relationships between the sources of blame and outcomes as measured by the mental health and vitality scores. Finally, baseline characteristics such as age, gender, or years since injury were not related to the three measures of outcome. When the analysis was restricted to 18 patients who totally blamed themselves or others for the accident, there was still no association between attribution and long-term outcome (Figure 2) .
Discussion
According to the study hypothesis, individuals who incur spinal cord injury and accept personal responsibility for their injury develop better coping skills and less depression in the acute phase of rehabilitation, and as a consequence should have better long-term outcomes. The results, which demonstrated no association between attribution of injury and long-term outcome, do not support this hypothesis. In this study, the majority (69%) of individuals either totally blamed themselves or others for their injuries, yet CHART, mental health, and vitality scores were similar in these two distinct groups. While assuming responsibility for the accident in the short-term may be productive, it is apparent that in the long run it has minimal or no in¯uence on outcome. The results are consistent with the observation that the importance of how the injured assign responsibility for spinal cord injury decreases with time. 4, 5 Limitations A major limitation of the study was that it had limited statistical power to detect statistically signi®cant dierences. For example, in order to have an 80% chance of demonstrating a statistically signi®cant 20 point dierence in CHART scores between those who did and did not blame themselves for the accident, 504 individuals would be required. The small numbers of subjects in other similar studies show that spinal cord injured individuals are dicult to enroll in long term follow-up studies. These subjects have special physical and ®nancial needs, and tend to relocate often. The small sample size also precluded the use of multivariate statistical methods that adjust for dierences in baseline characteristics such as age, gender, and years since injury.
Another limitation is that over time the individual may change their assessment of blame for the accident. In this study, subjects were asked to assign blame for their injuries almost 9 years after they occurred. For this reason and for others including legal matters, and the fact that the individual may not know who or what is to blame, it may be dicult for the individual to attribute blame to the appropriate source. In addition, the survey itself and the methodology of telephone interview may have been de®cient. The questionnaire was structured such that there was minimal interpretation of responses by the interviewer in that the respondent was asked to rate the degree of blame on a scale of 0 ± 5. While our approach has its limitations, one study has shown telephone interviews to be as eective as in-person interviews. 16 The CHART and mental health and vitality components of the SF36 were used to assess longterm outcomes. For patients in this study, the mean scores for mental health and vitality components of the SF36 were similar to overall means for the general adult US population. 14 In the US population, the mean mental health score was 75+18 in comparison to 76+18 in the current study. For the 26 individuals in this study, the mean vitality score was 60+18, and it was 61+21 for the US population. The validity and reliability of the SF36 mental health and vitality * Maximal score=500; **maximal score=100 Figure 2 Long-term outcomes in the 18 patients who either totally blamed themselves or others for their injuries components have been established in numerous studies. There is less experience with the CHART, although it is currently being used as a measure of handicap. 17 Another de®ciency of the study was that measures of attribution and outcome were based on the subjects' own assessments. An alternative measure of attribution is whether one's opinions regarding the cause of the accident approximated the true cause of the occurrence. A patient who accurately perceived reality would be more likely to have an improved functional adjustment and a better overall outcome. If a patient misperceived reality, then such a distortion could result in worse outcome. The subject's view of the cause of injury could be compared with that of an unbiased observer. It could then be determined, after adjusting for other baseline characteristics, how concordance or discordance in¯uenced long-term outcome. A recent study reported that agreement or disagreement between patient and sta attributions was not predictive of outcome. 7 
Conclusion
The hypothesis that individuals who have spinal cord injury and accept personal responsibility for that injury have improved outcome is not supported by this study. In short, there was no relationship between perceptions of accountability and long-term outcome. Although assuming blame for spinal cord injury may ease the time of transition after injury, in the long term such behavior appears to have little or no in¯uence on outcome.
